Several recent studies, including two in this issue of Molecular Psychiatry, are continuing to explore the relationship between the dopamine D4 receptor repeat polymorphism (D4DR) and Novelty Seeking, a personality trait conspicuous in drug users and alcoholics.
Temperament (and not character, thank goodness!) is tigations summarised in Table 1 encompassed six ethnic groups (Ashkenazi and non-Ashkenazi Jews, partially determined by genes but only recently have the powerful tools of molecular genetics been used to Swedes, Finns, Japanese and mixed Americans), employed three different personality instruments reveal associations between common allelic variants and particular personality traits. In this issue of Mol-(TPQ, NEO-PI-R and KSP), investigated groups with mean ages from 18 to 61 years and measured personecular Psychiatry two related articles (Vandenbergh et al 1 and Li et al 2 ) further explore the provisional ality in cohorts containing four gender combinations (heterosexual males and females, all males, all females, relationships between the long, highly polymorphic repeat region in exon III of the D4DR (L-D4DR) gene and mixed homo-and heterosexuals). Although the methods employed are not entirely commensurable, and interrelated facets of human behaviour. These reports illustrate two complementary approaches to these conflicting studies may nevertheless be better understood by brief consideration of the nature of identifying genes contributing to personality traits: (i) straightforward measurement of temperament using small gene effects. We suggest that the signal generated by L-D4DR on temperament is modest enough (effect an appropriate questionnaire; and (ii) genotyping a cohort conspicuous by extremes of temperament. The size: 2 = 5%) such that the noise generated by demographic or methodological differences between studies first report by Vandenbergh et al 1 directly assessed personality traits by using the NEO-PI-R instrument but (Table 1) may be sufficient to obscure the weak effect of this gene on personality. It should also be kept in failed to corroborate the reported association 3, 4 between Novelty Seeking (NS) and L-D4DR. NS is a mind that the nature of small gene effects on complex traits is such that any particular polymorphism like Lhuman personality trait characterised by impulsive, exploratory, or sensation-seeking behaviour. In the D4DR may be neither necessary nor sufficient in the determination of the NS phenotype. second report, Li et al 2 examined the association between heroin addiction and L-D4DR and found a Perusal of Table 1 suggests guidelines that might ensure both greater comparability between investihigher frequency of the long alleles among mainland Chinese consequently corroborating a similar study in gations and more consistent findings. a group of Israeli heroin addicts. This report, in contrast to the direct assessment by Vandenberg et al, cir-(i) We suggest using either Cloninger's TPQ or the NEO-PI-R in the measurement of personality cumstantially supports the presumptive association between L-D4DR and venturesome or impulsive behavtraits. The NEO-PI-R, which is based on the fivefactor model of personality, has been demoniour, personality dimensions which are prominent in drug abusers. strated to have high retest reliability and longitudinal stability, a factor structure that is valid Since our original observation last year 3 and its quick confirmation, 4 that NS scores are higher in individuals in a variety of populations and cultures, and a good correlation between self report and grouped by L-D4DR, a second wave of studies has sought to corroborate this finding ( Table 1 ). The invesobserver ratings. Cloninger's TPQ defines four temperament axes, which have been demonstrated to be heritable. Additionally, Cloninger's model has the unique feature that it is based on a neuro-biological model of temperament and predicts specific neurochemical correlates of personality dimensions. TPQ NS scores can be population stratification. However, the advantage of sib-pairs must be balanced by the relative (ii) Since Novelty Seeking is negatively correlated with age, we propose that investigations be carease of recruiting larger numbers of unrelated cases. ried out in young subjects within a narrow age range. The four reports 3, 4, 7, 8 showing an associ-(vi) Ultimately, we might want to attain the same rigorous diagnostic standards for 'normal' peration between NS and L-D4DR were characterized by mean ages from 18 to 32. sonality studies now employed in genetic analysis of psychiatric disorders by employment of (iii) We suggest that mixed heterosexual gender groups of sufficient size be used to provide the SADS-L or RDC instruments for screening of subjects. statistical power to observe possible differences between sexes. In our expanded sample a significant effect was observed in women and not Table 2 illustrates an indirect approach to assigning common genetic polymorphisms to personality traits in men. 8 Similarly, the Japanese replication by Ono et al 7 was restricted to young women where by examining a diagnostic group (substance abusers) possibly associated with extremes of a normal temperathe Finnish study, which failed to observe an association between D4DR and NS, only examment (Novelty Seeking). To our knowledge, eight studies have now examined the association between D4DR ined male subjects.
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(iv) Greater uniformity might be achieved between gene and substance abuse. Again, the role of L-D4DR was examined across different ethnic groups and two studies if certain minimum educational requirements are used in subject selection, eg high abuse categories, alcoholism and opioid dependency. 12 examined only a limited number of subjects across three ethnic categories). Although the 7-repeat other complex traits) are unlikely to constitute a linkage group, it is almost certain that the internal genetic allele is rare in Japanese and Chinese populations, all six subjects genotyped for 7 repeats (out of a total nummilieu modulating the NS phenotype differs markedly between related (except for MZ twins) and non-related ber of 761 cases vs 432 controls) were either alcohol or heroin addicts. The study 11 by Murimatsu and his individuals, as well as between broad demographic categories. In a sense, sorting subjects by multiple genocolleagues is particularly intriguing since the effect of the L-D4DR allele (Ն5 repeat) was only observed in types is a strategy for obtaining appropriate control groups. For example, if it were feasible to genotype all alcoholics distinguished by the ALDH2 polymorphism, an allele whose presence precipitates a flushing reacrelevant polymorphisms involved in NS, it would be possible to isolate the effect of a bi-allelic gene by tion following alcohol ingestion and hence acts protectively to lower the incidence of alcoholism in cohorts studying the effect of both alleles vis-à -vis NS across identical (again, relevant to NS) genetic backgrounds. with this genotype. Murimatsu's investigation illustrates the polygenic structure of substance abuse and
We also suggest a novel approach to exploring the role of common polymorphisms in personality. Instrudemonstrates the power provided by acquiring additional genetic information in analysing the role of ments have been developed such as Brazelton's Neonatal Behavioural Assessment Scale (NBAS) for evalusmall gene effects contributing to complex traits. Without knowledge of the ALDH2 genotype, the effect of Lating individual differences in neonatal behaviour and includes clusters of items pertaining to temperament, D4DR on alcoholism would have gone undetected.
We suggest that once information is available on which is seen as the earliest developmental manifestation of personality. It is likely that temperament in additional polymorphisms in population samples that have been studied with regard to L-D4DR, the associneonates is influenced maximally by genes and mini-mally by environment. At this early developmental stage morphism associated with the personality trait of Novelty Seeking it would be fascinating to examine the role of common in normal human volunteers. Nature Genet 1996; 12: 78-80.
polymorphisms such as L-D4DR and the serotonin trans-
